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H 
EPATIC INJURY d u e  to  c h l o r p r o m a z i n e  is a w e l l - r e c o g n i z e d  c l i n i c a l  

a n d  p a t h o l o g i c  e n t i t y .  T y p i c a l l y ,  t h e  p a t i e n t  p r e s e n t s  w i t h  fever ,  

m a l a i s e ,  a n d  h e p a t i c  c h e m i s t r y  r e s u l t s  s u g g e s t i n g  o b s t r u c t i v e  j a u n d i c e .  

M o s t  o f t e n ,  s igns  of  h e p a t o c e l l u l a r  i n j u r y  a re  m i n i m a l .  T h e  p r e s e n t  re- 

p o r t  d e s c r i b e s  a p a t i e n t  w h o  a p p e a r s  to  h a v e  h a d  a t m i q u e  r e a c t i o n  to 

c h l o r p r o m a z i n e  m a r k e d  b y  a v e r y  h i g h  a n d  s e l ec t i ve  i n c r e a s e  in  s e r u m  

a l k a l i n e  p h o s p h a t a s e  ac t i v i t y .  

C A S E  R E P O R T  

I,. S. (VA 45838), a 41-year-old Negro man, was admined to the neuropsychiatric 
serxice Oct. 8, 1963, complaining of recent dizziness, of "not  feeling too well" fol 
several weeks, and of a "blackout spell." His family had noted increasingly seclusive 
behavior in the 2 months prior to admission. He had consulted his physician 10 days 
before entering the hospitat and was given chlorthiazide (Diuril) ,  dimenhydrinate 
(Dramamine),  and chlordiazepoxide hydrochloride (Librium) for hypertension and 
nervousness. For several years the patient had consumed a moderate amount of alco- 
hol, but both the family and the patient  insisted that he had used none for the 2 
weeks prior to admission. 

On examination, the patient  was confused, disoriented, and hallucinating. The  blood 
pressure was  I60/t00; pulse, temperature, and respirations were normal. Results of 
routine physical and neurological examination were within normal limits. There  was 
no jaundice. 

I,aboratory studies revealed a hemoglobin of 14.9 gin./]00 ml., a white blood count 
of 9750, and a normal differential cntmt. The urine had a specific gravity of 1.012 and 
lhe sediment contained no albumin, sugar, casts, or cells. 

On the second hospital day, dephenylhydantoin (Dilantin) and phenobarbital  were 
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Hepaf~¢ Iniury end SAP 

given.  T h e  next  day, chlorpromazine ,  50 rag. t.i,d,, was added; this was increased on  
the  f o u r t h  day to 100 rag. q.i.d. Beg inn ing  on the  s ix th  hospi ta l  day 2 mg. tr if luopera- 
zinc (Stelazine) t.i.d, was also given. 

T h e  pa t ien t ' s  men ta l  s ta tus  improved  gradual ly.  However,  18 days after  the  onset  of  
ch lorpromazine  therapy,  he  compla ined  of fever and  malaise,  His  t empera tu re  rose 
f rom norma l  to 38.5°C. No jaundice  or abdomina l  tenderness  was noted  on physical 
examina t ion .  At  the  onset  of  this  i l lness the  wh i t e  blood coun t  was 8500, wi th  9{70 
eosinophils.  T h e  alkaline phospha tase  was init ial ly 35,2 K . A . U .  and,  over the  nex t  2 
weeks, it  rose to a m a x i m a l  value of 162 K.A. U, A b n o r m a l  values  pmsis ted  over a 
per iod  of 8 months ,  d u r i n g  which  t ime the  p lasma  bi l i rubin  level r ema ined  wi th in  
the n o r m a l  range. Resu l t s  of o ther  liver funct ion  tests are summar ized  in Tab l e  1. 

W i t h  the  onset  of  fever, all medica t ions  were s topped.  T h e r e  was a g radua l  deferves- 
cence and  general  clinical i m p r o v e m e n t  over a per iod of  5 days.. T h r e e  days af ter  the  
fever was noted,  the  pa t ien t  compla ined  of discomfort  in the r ight  uppe r  quadran t ;  
the  li~er was f o u n d  to be tender  and  slightly enlarged.  A pe rcu taneous  liver biopsy 
per formed on Nov, 16, d u r i n g  the th i rd  week in which  liver funct ion tests gave abnor-  
ma l  results,  revealed a m o n o n u c l e a r  and  eosinophil ic  por ta l  infil trate w i thou t  appa ren t  
pa renchymal  celt d a m a g e  or cholestasis. Mild prol i fera t ion of the  small  bile duc ts  was  
also evident.  

DISCUSSION 

Chtorpromazine hepatic hypersensitivity is perhaps the best studied of 
all drug-induced hepatic injuries. Dickes et al., in a review of a large 
number  of patients given the drug for psychiatric reasons, reported that 
almost 50% showed some biochemical alteration of liver function. 1 Ab- 
normal changes usually consisted of slight elevations of serum alkaline 
phosphatase and BSP retention. Seldom did elevations of serum bil irubin 
or a recognizable clinical syndrome occur, I. 2 

A clinical reaction with jaundice has been reported in about 2% of pa, 
tients receiving the drug. a Generally, fever, malaise, and jaundice ap- 
pear approximately 3 weeks after the onset of chlorpromazine adminis- 
tration. Peripheral blood eosinophitia and mild hepatomegaly are com- 
mon. The  reaction is considered by most to be one of a hypersensitivity 
nature rather than a true toxic reaction. ~ 

Histologically, the most common description of chtorpromazine icterus 
includes centri lobular cholestasis which is often, but  not always, accom- 
panied by an ear ly  eosinophilic portal tract infiltrate, a Liver fimction 
tests suggest obstructive jaundice. Alkaline phosphatase and direct-react- 
ing bilirubin levels are usually elevated, and BSP retention occurs. 

In his excellent monograph, Zimmerman redefines the pathologic re- 
action as "hepatocannalicular," implying involvement of both hepatic 
parenchyma and dnctal systems, a He reviewed a large number  of cases 
and noted an absence in about 50% of hepatic chemistry resuhs indicat- 
ing obstruction. One quarter  of the patients demonstrated significant 
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rise in flocculation and turbidity test results, or histologic evidence of 
hepatocellular necrosis. 

Although multiple drug exposures and a history of alcoholism ob- 
viously raise the question as to the etiology of tlle hepatic injury in the 
patient herein reported, tile peripheral blood eosinophilia and subse- 
quent course clearly suggest chlorpromazine as the most likely offender. 
The  illness and findings in the present patient differ from the usual pic- 
ture in two important aspects: (1) the elevation of alkaline phosphatase 
to a maximal value of 162 K.A.U. is far out of the range seen in the usual 
reaction, and (2) this persistent alkaline phosphatase elevation occurred 
without either serum hyperbilirubinemia or apparent cholestasis in 
the biopsy specimen in a patient who was clinically ill with fever, malaise, 
and hepatomegaly as the major symptoms. Modest elevation of alkaline 
phosphatase activity without hyperbitirubinemia has been noted in sev- 
eral circumstances. This combination most often occurs in Paget's dis- 
ease, in metastatic carcinoma, and with chronic intermittent biliary ob- 
struction. Werther and Korelitz '~ reported 2 patients, both taking chtor- 
promazine, in whom the alkaline phosphatase values were elevated to 21 
and '32 K.A, U., while the serum bilirubin remained normal. A similar 
disproportion between serum alkaline phosphatase activity and bilirubin 
concentration has been reported by Ross et  al. ~ as characteristic of in- 
filtrative diseases of the liver such as tuberculosis, sarcoidosis, Hodgkin's 
disease, and amyloidosis. 

The mechanism responsible for this unusually high rise in alkaline 
phosphatase in the absence of hyperbilirubinemia remains obscure. ~ Leak 
of serum enzymes from an injured cell seems unlikely as the sole explana- 
tion, since there was no histologic evidence of cell damage and a very 
transient rise in SGOT was the only other chemical evidence of cell in- 
jury. The  sustained elevation of alkaline phosphatase without bilirubin 
in the urine or some rise of serum bilirubin makes a purely small bile 
duct obstructive process unlikely. In addition, the usual picture of intra- 
hepatic cholestasis, as recognized by light microscopy, was absent. 

The major pathologic findings in this patient were cellular infiltration 
in the portal areas and mild bile duct proliferation. This picture was 
noted as the most significant feature of postarsphenamine jaundice by 
Hanger and Gutnlan in 1940,7 and has been noted as a prominent feature 
in some cases of chlorpromazine jaundice by Popper. 6 Central cholestasis, 
the more common histologic reaction in patients exposed to chlorpro- 
Inazine, often occurs without involvement of the portal areas. Since both 
effects may frequently be seen in varying proportion in the same patient, 
they may be considered to be two parts of the same reaction. 

Recent electron microscopic studies may provide a possible model for 
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this type of drug reaction. In rats, extrahepatic obstruction and drugs 
known to produce cholestasis in man produce no bile retention visible 
by the light microscope. Under the electron microscope, however, dilata- 
tion of bile canaliculi and loss of microvilli have been noted. 7 Similar 
changes have been seen in liver biopsy specimens from patients with the 
usual light-microscope findings of chlorpromazine liver injury. 1° Kniffen 
and Schaffner suggest that the definition of chotestasis be extended to in- 
clude these uhrastructurat  findings.:~ Though the significance of these 
observations is not welt understood at present, they may indicate a com- 
mon ultrastructural locus for various IEorms of obstructive hepatic injury. 

S U M M A R Y  

A patient with liver injury, probably due to chlorpromazine toxicity, is 
presented. Unusual features of this patient's illness included an extreme- 
ly high and persistent elevation of alkaline phosphatase levet without 
hyperbilirubinemia and tack of centrilobular bile stasis on liver biopsy. 

Division o[ Endocrinology 
Duke University Medical Center 

Durham, N. C. 

REFERENCES 

1. DICKES, R., SCHINKFI/, V,, and D~:u'rscvl, L. Serial liver function and blood studies 
in patients receiving chlorpromazine, New Engla~d J. Med. 256:1, 1957. 

2. SHAY, H,, and SrPLF:r, H. Study of chlorpromazine jaundice, its mechanism and 
prevention. Gastroenterology 32:571, 1957. 

3. ZXMMr:RM.XN, H. J, Clinical and laboratory manifestation of hepatotoxicity. Ann. 
N. Y~ Acad. Sci. 104:954, 1963. 

4. WERTHER, I. L., and KoREr,rrz, B. I. Chlorpromazine jaundice. Amer. J. Med. 
22:351, 1957. 

5. Ross, R., IBr:a, F. L., and HARVEY, A. M. The serum alkaline phosphatase in 
chronic infiltrative disease of the liver, Am.er. J. Med. 21:850, 1956. 

6. GUTMAN, A. B. Serum alkaline phosphatase activity in disease of the skeletal and 
hepatobiliary systems, Amer, ]. Med. 27:875, 1959. 

7. HANGI';R, F. H., and GUTMAZ, r, A, B. Postarsphenanrine jaundice. J.A.M.A. 115:263, 
1940. 

8. PoweR, H. Cho!estatic hepatitis. Gastroenterology 32:683, 1956. 
9. SCHAFFNER, F., and KNIFFEN, J. C, Electron microscopy as related to hepatotoxicity, 

Ann. N. Y. Acad. Sci. 104:847; 196,% 
10. POPPER, H., SCHAFFNER, F,, REraN, E., BARKA, T., and PARNETTO, F. Mechanisms 

of intrahepatic cholestasis in drug induced hepatic injury. Ann, N. Y. Acad. Sci. 
104:988, 1963. 

New Series, Vol. 10, No. 8, 196S 731 


